Effect of glutathione peroxidase activity on lipid peroxidation in biological membranes.
Results are presented indicating that, although glutathione peroxidase activity inhibits lipid peroxidation in membranes, it does not appear to do so by reducing membrane lipid peroxides to lipid alcohols, as has been shown by others to be the case for free fatty acid peroxides in solution. Lipid peroxidation was studied in an enzymic system (microsomal NADPH oxidase) and in a non-enzymic system (mitochondria plus ascorbate). A study of the fatty acids in the phospholipids of microsomes and mitochondria demonstrated that detectable amounts of hydroxy fatty acids were not formed in the membranes when the latter were incubated in the presence of the glutathione peroxidase system even under conditions known to have generated significant levels of lipid peroxides in the membrane. Fatty acid analyses of the microsomal and mitochondrial particles indicated that glutathione peroxidase activity inhibited loss of polyunsaturated fatty acids when these organelles were exposed to peroxidizing conditions. If glutathione peroxidase activity were inhibiting the formation of malondialdehyde (a product of lipid peroxidation) by converting peroxide groups to alcohols, the loss of the constitutive polyunsaturated fatty acids in the membrane should not have been appreciably affected by addition of the peroxidase system. The protective effect cannot be due to quenching of an autocatalytic type of lipid peroxidation (at least in the microsomal system) since it has been established that the microsomal enzyme system (NADPH oxidase) catalyzes a continuous attack on microsomal polyunsaturated fatty acyl groups during the reaction and that the peroxidative process is not autocatalytic in nature. It appears, therefore, that glutathione peroxidase activity must exert its effect on this system by preventing free radical attack on the polyunsaturated membrane lipids in the first place. A possible mechanism for the interruption of a free radical attack on the lipids is proposed.